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Abstract of JP2001 144592 

PROBLEM TO BE SOLVED: To configure a 
phase comparator circuit with lock detection 
function that can stop its output when a data 
signal and a clock signal are unlocked without 
increasing the circuit scale even in the case 
that the phase comparator adopts a phase 
comparator having a plurality of output 
terminals such as a Bang-Bang type phase 
comparator. 

SOLUTION: The phase comparator circuit 1 of 
this invention has a configuration such that a 
latch circuit 3 latches or let pass through a 
clock signal 6 received by a clock input of D 
flip-flop circuits 10a, 10b applying retiming to 
an output signal of the phase comparator 
circuit 1 depending on a lock detection output 
signal 8. Since the number of required latch 
circuits in the entire circuit can be decreased, 
the production of the clock signal 6 received by 
the D flip-flop circuits 10a, 10b in the unlock 
state is stopped without increasing the circuit 
scale so as to stop the output of phase 
comparison detection signals 7a, 7b. 
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«BB&. 

/hsc^i* 5*%«ttio, p* £X«:t>p 

ifiuv* VOAZmL r I > £ <t £ temiZ fo? *fl-*l* X 

^-drA^cciinaJtRffl^ft^A^sn. *p?#a 
fi-^cDtu^fi^iCcfc or««Bit«a*<i ^* y 3? >r 5 > 

fLtcmJim^ZmttZ DMy « » a ? :/BB<t 

@Sgo 20 
[«3»H2 3 WKffifflJt«H»#B a ng-Bangi 

y ^«Ma«i6«*fl[fflJt«igi» 0 

[0 0 0 1 ] 

fimjt«uaBK:H'r&. 

[0002] iSt«tl«lHHttH»«:flS[ffiHIJB^--^ ( P 
LL) BBtti'KJB^fctiS. ift^rtt, PLL0KJC 30 

*w*n«3i*a*i»iB*«iir*fc»cc. tttEtUKB 

KKP ^ **MUHB*ttft]TS C iaWfrbftro*. 
[0 00 3]-*, PLLiBtSl»tf-#I«oa 

I/, PW*«**tt4CiCCj:0PLLBB©-»*« 40 
[0 004] 

[fif*<D&ffi] H7ttfi£*©a ? ^«U@B8l^#ti[ 
ffltb«J5|B(D«fi£H-C*S. H*. 2lttHoggeS 

(Mo t o r o I al) (itBJt«BB, 2 2BD^« 
HJHB, 2 3tt7 7?HB, 2 4(Jf-^f|^ 2 5« 

fcBIHttrfi^ 2 8ttDfi7'j^7B7^|R 1 2 9 

[ o o o 5 ] ia 7 (DmB-ctt, Hogge omnium 50 
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6Cj£cytfi3^^l/Xfi-^5:Ph a s e Outg^i 
LTtttfrr***, Buffiy r -^{f^2 4iHUlB^D^^m 

tt, 9**BB23CCj:9Ph a s e Ou Uf-^£(i 
fflJt«lB*«#2 6*iUT:ia*uai»J:5CC3Gcori» 

[000 6]i8^ 07ttijVrS£3fc<DP * ^ttUBB 
«t6«#fl[ffiJt*a5lBCC*jWSS^- K<DflM«#*« 

BtfCfeWSK# (a) 
- (g) tt. -en*tiB7CC*5WS»^-K (a) - 

(g) 0^#Sg^<hStJSU-CUSo 

[0 00 7]i9iJ, B7*©Hog*eSHaffilt«lHl 
B2 l©iB»JS4$l t 01 0ttB9*(DSy- K 

(a) - (d) CCfeWSfl-^aag*^*^ 
-hr&£ 0 

[0 00 8] SI lttH7 tpCDU y *#Sffi[Hl3§ 

2 2CD*i*ti]8S1i^^aU. HI 2WB1 lfOg^- 
K (a) - (e) KteW4«#*»*SW*-f 5>^* 

[0 00 9] CCC, i8-l 2Wtm^tcm^<DmM 

9^BB(CjaHLr£D&<>or«9. DS^U^? 
p 9 ^@B 1 "O&fc 0 <£>{f ^^K2tj£-r £ tot?* 
£ 0 17-1 2*cd TM- S J rMj 5*. *ti?ti 
Ma s t e r - S 1 aveM'Ma s t e r 

0ISSO'VX^1(DDS7 'J ?^70 *:/0Br*£C 

[0010] H7O«t«0D 7 **WHBB«tttt*flrtH 
It!RBB©lftft«ot»r, B8CD*>f$>y* + -h* 

ffiffitt«0B<Da 9 ^^miHB2 2W\ 7 z -*m^2 4 
& 4? P ? 2 5 (Dtttg^A 6&A6 = 0 - 

7t/2<A<9<+7r/2<D«fiBO£££P ? ^tt«<fc*0 

[0 0 1 1 ] S 7 CD0^§r ^fl-^ 2 4 (H 

8 (a) ) tira? ?m^2 5 (08 (b) )*Hog 

« emmEmmffi2 1 ao-p ? **wibb2 2 cc-en 

«nA*§n^> 0 CCW, *B?*fi#2 50JH%tt 
(t^ 2 5 ^m-^ 2 4 Cc*t L Tilfi^^ ^li^co 

t- zmn 2 4 cc*f or ^>^^o^r bias 
r**. 

[0012] Hogg eM{4ffltb$i?[iI3§2 1 OBBttJlE 
RCXBB»miH9acKl 0CC^T4*5 0r*4. SulB 
Hogg eatil[ffiltKBB2 1 «c*c»rw. milBf 1 -^ 
m^2 4<D&>?<DT~Zmfe£L (tt±&K>£J&V±L*> 
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TWO*) tmtWavtmnZ 5©2%T^O*©IH 
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[ 0 0 1 3 ] t Lt . mK<Dm$?*i<Dj:Z 2 (ffiffl 

tU^fl-^Pha s e O u t <t Ltm^StiSo (01 

0 (d) ) ft Ho* ffefflffiffiit«igiB2 1 09 

M^Phas e Outtt Mia-r- £ff-^2 4 (D-r 
- £ 3f» *Stf bSTIB t>U v*m j %2b<D±L%T&*) * cc 

[0014] C Ct\ hJSBH o g g e^ft«Jt»@l»2 

1 Ccfcl^rtt, ^P ? Mf#2 5©iLW s ?)Mi^ 

J£$$LTl>&CDT\ MiatB^f-^Ph a s e OutCD 
m j %2 SOltfeTWO jfliirtJbPg *<DM<Dmm7C 

m&mmzm\ ikx>*i 2tc^i*5 0r*>^ o Mian 

* <Dal 5 T# 9 j£ £ Mia ^D'^ 2 5 % TW 0 

[0 0 16] -ei/t, Mia^r-*{f-*f2 4 ituia^a ? 

#-HR) ic*5<t# % Miaf r -^ff^2 4(DS^TW0 
*<!: Mia ^P7^25 ©£*>T# 0 jSOBBOtitfar 30 

(7c/2<A0<37r/2) &oK£oTl>£££ 

[0017] ctitizmtc* d 9 ^rrn^tiu *as 

2) <D®Bl*J (tc/2 <A<9<3 tc/2) ^^tiru 
[OO18]07M8(cIot, BUBO * *teffiiag& 40 
tXDm&b* Miaf-^ff-^2 5(D:£^T#9j£CCl£;g 

urtB^$n^ e cn(t 01 i©^i*@gs«:*jc^r. 

DE LAY2mn&T-Zm j %&mi£0tcDELAY 1 

>^£ftTt,>&a>6T'a&£o CC0<h^ v C<OP*^1£[±J 
H»2 2©a*»#«, WK? ! -*«#2 4©:fi%T# 
0*C£*tOT, r ©2 « (2 r) ftfttil 

ftTtttfjShi. Chit HI lOjlSIlK (r) (DM 

immt d - f FoiafflMFmofoccffla-ri. 50 
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[0019]^ 8Jiaa^^lftaiaBS2 2(DtB*ft# 
{iDS7 y vVvuvVW&2 8<DT-~ZAJXrCA3iZ 
tiZ> 0 — mftDmv V a? 8 <D#p 

v Z Kf) (tC IZMtmffi 2 9 J: -> r S5i ShfcfP^ 

US2 9tt*o? ^ft-^©fi[ffi*7c^iltiS-l*4J:5CC 
KlffS-e-So (08 ( e) ) tut, MiaDS^ y vrf 
7D^IB28ttt % Mia315ililK2 9 0W^ff^(7) 
:ft%T#0* <^S9, £P*^{I^2 5(D3z^T#«9 
jS) cc<t^rWEo^^«BiHl82 2©a*{i^3&jy^ 
^5>^$nrtB^^n>5o (08 (f) > ccotz. 
C<DDM7 v ?y'yuv7®9&2 8<Dmjjm^iz. Mia 
iESSKS 2 9 om^ft^i Or ffi^ S ti*> >? p ? 

[002 0] WKttraJt«[a»2 1 <Dttttrff## 
^ 9*0K2 3 ®^~*A*fcA*S ft* M 
la dm? y v y'y p v y'm$&2 8 com^fi^Mia^ v 
^■@K2 3©-f*-^l/A*0CA*Sn*. fbt, ^ 
9*HR2 3fc*$(,>-Ctt. Mia{4tatb$5[eI3§2 1 ©a* 
(s^ (08 (c) ) WMIBDSf^ y ^^n^^@K2 
8CDffi^;ff# (08 (f ) ) 5Ccfcot7^XttX;H 

[o 02 i ] ^^@gS2 3ccfcc^r«, m 

iaDM^ y ^^@sg2 8©a*ft# (0 8 

( f ) ) aW^-f U^-C*£»^ (P ^«S80»^) 

wimmtmm%2 lomtjm^ (as (c> > a 
^<D&£A)\s-ztixmt)2ti2>&s MiaD^^y^^* 

7D ^@82 8©W^«# (08 ( f ) ) WP^U^c 
;UT'^>^ti^ (T>P ^^tRS80»^) A-fl/^b 

^6 p ^ u^I/^cd-t- ^S^*cDB$^cfc^^Mia{4 

fflJ:t$SlHlK2 lCDtB^m^ (08 (c) ) <DfBCCffiJ#^ 
nt^Stl^o (08 (g) ) C©i^, CC[>^^^ 

[p]3§2 3<DHW7{iW, hubs D at ^ y vy'yxivy'm& 
2 8(Dffl*{f#«:*fL/T, M^M-^aSr/cttStlT 
ffi^^ti^o c©7 y ^HK2 3 ©a*«#3Wlffitb« 
ffi*fi#2 6<t3fc4o Miap^^^ffilPl5S2 2<D 

P 9 * ft tH # 2 7 tc ft ^> . 
[0 022] C©0»«J5SCCJ:O, P^^=»ffl|pllS2 2 

ccfcc^rp v ziz-rtitimtiistitcm^iciz. *fp ^ 

^^WlilK 2 2 (DtH^Jfi-^^^ ^ U-^;l/^ 6 p -5 U-^^l/ 

^if-^i^ecL/, cn«c#otDS7 y 
p ? ^058 2 8©m*«#braa©f s -^a»*i3c 
■r. 

[0023] tit, CCDMiaDM^ y y^^a sr^H 
BS2 8©-r-^»»*tiKr«, ^ v ^088 2 3 CDW* 
fl-sfttilffiaf 5 - »a»*©B#d&cc*5^ &ffitHlt®@88 2 
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l^fiWBtb^HSStcWL-Ctt, ±&©CT£ < H o g g e 
$M&± LXit^tj®2> B a n g - B a n grffititffiiHR 

[0025] C©Bang-Ban g SMitBit^IlSa© 
l$*fflJCoii-Cti. J. D. H. Alexander, 

"Clock Recovery from Rando 
m Binary Signals", IEEE Ele 
ctrons Letters, Vol. 11. pp. 
54 1 - 542, October 1975 CcfaiESn 

[0026]@13iJBang-Ban g mmBtiMM 
9&Z^-?ffi!8mx-$>Z. m*P> 3 1«Bang-Ban 

gmmmsmffi. 3 2 &r&3 2 b wds? ? 
a?y'®dg. 3 4«-r-£fi-st. sstti'O'ji'if, 

3 6 temmtiox&mimjjm^. 3 7 «{atBjt<&© 
t»itfc«iii*«#. 3 8 ammsa:»r. 

[ 0 0 2 7 ] 0 1 3 CCfc^r, Bang-Ban gMft 

ffiitsaass 3ut * a ? ^ft # 3 5 ©x- $ 4 

tC>Ft-r ^fiitS©g4T,SO'ji^<Dffi^fi-^3 6 . 3 7 

n^nai^T-s fc*cc . fttBSftRtf&tBji^ccttic; u 
©/w u-^jnt^m^jsns. 

[0028] f5l2B a n g - B a n gMtetltbfS 

[002 9] CCT, 07©G£3fc[eI8gCC*st,>-C. <i*Btb 

sansst orfie*©H o g g emwmtm&wiKz.x 

fife Bang-Ban gmmm$$@ffi3 1 ZmWcm 
^fiSi, m 4©<fc5&fltJ&<t&6. S14«C*J 
C>TBang-Bang§?{£tBit$$[B]383 1 #ffl#-<rS 

-c. v t>tm<D—mnft ( 1 o©s:^T* 5 o.'S^e> 

'X<DttTVK)g.£-eiCg-?Z>mffl) X-$>Z<D-C. Uy 
fiZ-ftifimtiiZtitcmc? v ^|slSS2 3 {C*$t»rfiita 
ttf5IUSS 3 l©!±i^fS#?rn y i7^ttJI5]SS2 2©tB^JM 
^CC«t ->T 5 v -S £ #©£ -i 5 > ^v-i?> £ Lt 
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[0030] CftK*tU {itBitlSIIISSi LtH o g g 
eM(4+ltb©@S§2 1 *fflt»fcH7©«e*iaKr«. 0 
8iCnVf<t5&c. 7 -y ?-[§18g2 3 «Cfcl,>-CfttBJt&@88 
2 l©m^<I-^ ; &ayf^tB[elSS2 2©ai^li#«:j:o 

8§©iOTM3a> 6^M(c * u y i>m^<D-m$i<i: 0 *> 

[003 1 ] C©J:5&-7 ? ^lalSa^fcWS^^ 
v-SJ>©tBj£tt. * a i'ff ^©^^*sili < & o /c 
10 mx-\Z\ 0GH z HgKlfro/tig^Ctt, {f ^© 

MUtcfcto-CDS!:? 'J ^r^o 7Tel88JGr£*(cteW-2><l 
< iSCidS?#5©-C. Ban g-Ban gMfltfBit 

So 

20 Jtttl«S*«H^Sl*«fc5i-ri»^. 01 4^-TJ;^ 
te. firffilbKlISSi ItBang-Bang M©fitBJ:b 

[0033] L^LttJ^^. *tt«CtttBtfc«igi8*B a 
n g - B a n RSffiffiJtttBBK«fcifcjlfc«te. 0 1 
4 CC^-T J: ^{C. Bang-Bang S!14fflJ:bl3?lHl3S© 
Ui^<HiKc« ; £:>r2-o©DM7 >; y 7v a v 7*lelS§3 2 
a, 3 2b£S:W\ A^o-e-niE>©^©CCS6K:2o©7 
^[!8S2 3a, 2 3 b £!£W&i&SrtS&Sfc8!>. [HSg 
^©^«*s^ # ft T L. * ^ i 0 » 5 WHMiJW * S . 
30 [0034] *^»95ffiraS^*ffi*-Ctt3nfcfe© 
T. Bang-Bang ^{4*Btb©lI88* i'©a»©Hi 

[0035] 

40 3«7^^H1S§. Ste^-zm^. BlZfaytm 
^, 7a. 7 b t*{4fflJtl35lHlS§©{4ffijinSC>*{4*Bjl^ 
©tH^ff-sf. 8 «n i/^ffia^fi^. 9«m©DM 
7 V y y'y a y 1 0 a . 10b {Jmiffi&tBib^ 

wmtc £ 5 >^-rs/ci*©m2S:o'^3©DS7 ? 
^av«, 1 1 «0i©SMIhIS§. 1 2«m2©ii 

[0036] mvcit. m i 4Jc^-rfie3fe©iiis§«fiX© 

50 ft^ic J: 07^ *@Btctet>TtMBtt*S©IS©lH#fI# 
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tbistHiss i <DtH*ft#^ y w ^ >^f^2so^3 

A#KA;&3tt4*n**«#6£, 7**HB3fc;fa 

[o 0 3 7 ] r&*>^ si^-Tcfc^cc, ?p**m 

#6 #7 y ^0383 ODx- * tiZ £ t 
Sc, D^^^WIlK2CDttl^iff^^ ^^[p|8S3(D>f* 

7*:7P ? 7*ls]8§ 10 a, 10 b<D^P y?AMcAf)2 
7P*:/|pIB1 0 a. 1 0 bCDr-ZAjjlcXtiZti 

7 b 

[0 04 0] CCD@8S«^CCJ:0, 7-;fIR3(C*j(,> 

r(a«ttttiaB 1 <dhj*h#* y * -f 5 > #-r2>tc#><D 

t>u y *fi-5f 6 £p „ ^(HIR2©fflM#6Sir>r 
7^1*^^ HI 4©S6*©HB®«JilE. rfe*>% 
fuIBB a n g - B a n gSfl[fflJt«lsl»3[>#Hi*i»cr <b 
CC|&tt6ftfcD^? y * P ? :/@B<D»l«c % 

[0 04 l ] C<Dtc&>. #»9!r«. iR^ftT^i 

rt^OT, mjISB a n g - B a n *SStt«tt«HBtt 

HB««***<r*Cil«tC». 
[0 04 2 ] finx.T, P**tfttti[slB2 6c*5l>To** 

wrmmiti^titcm^dc^ mmo^^a^2(o 

? :/:7 D ? :7IhIB l 0 a, 10 bCCA^J^ti-S^P 

i*CC»*2aaW30DS7 y v^n^Bl 0 
a, 1 0 b(Da^ff^?:{4taiinX«{4fgil^^^'r{il 
Kffif#Lfc$$, ffifflJ£#*«H«#7a, 7bOtilM 
f£±r£C<t#"C#& 0 

[0 04 3] ££oT . *«WCC J:ti«. Bang-Ba 
MiBtfflir*«6rfc. @B««***3#ac£tt 
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[0 04 4] 

BiLrBan g-Ban firfifi[tHJtB@B*ffll>rt» 

10 [0 04 5] ccr\ H3*«:7SL/cM^cDiBSTtt, 
-en-encDDM^ y » ^*"7 p v 7®ffiic&m Lric-s 

&CD-C&9, DS>7 y y :^T3BloAfc9<DfI 

#ilffi«C*fj£-r-5fcfl[)^*S 0 02, 4RO'6*(D TM 
— S J SO* rMj »Ma ster-Slav eRlJMa 
s t e rOBrr&*), 7X^XU-yf©Di7y-^ 
7D? ZmcDDMy y * ^ P ? ^iR 

r&£C££Sirfe©*e*£o 

[0046] $r, m2<D®mc^xmw-$-z>mic. 

Bang-Ban g m&ttt^BK&WjftMMlC^X 
20 i4 4ffl^rp^t^„ i4©Bang-BangS{4 
♦BJttHHlBW:, H*l/*:J:9K:3o(Dv^irxu-/^fi 
CDDM? y v^VXXv 7'@R(b 1 OCDVX^MODM^ 

y 9 a ? ^hb# 2 »ttcc jfcfrtfir 2 RtKSSRS ti 

r*5«3, *tie><Df*®(C«3 6«:2ocr)EXOR@Ba 
2 o<D A N D I9B*» 6 ft 4 IftBaOICiaBaMKM $ nt 

[0 04 7)i5«, 04©Bang-BangI(4ffl 
JttSHB©«y-F (a) - ( i ) <D«#89B*5*r* 

30 [0 0 4 8] 04&C*Stvr. Bang-Bangffl 
tb$3[nJB3 lWJf-jffi#3 4R^a-y ^M-^3 5 

^n-enA^$ti^ 0 f-^3 4iitit nr 

Z (Non Return to Zero) 

[0049] CCt(t ^P ^ ^ff^3 5«S^f 
-^f^34<Dfcf^ hU-hcfc0 ^-^P 
3 5**r-*fl#3 4CC*fLriin^-5>ii^COC>T 
»WtS*« t iK€c»a?»A^3 50Djg&&#f r ~*fI 
#3 4©tr* h h J:9fclft< * *P * *fi-s|3 5# 

[0 05 0] Bang-Ban gSlitBttlJJlolB 

3 1^tlt ^-^{1^3 4 (0 5 (a) 

a-^f#35 (0 5 (b) ) (DSL^T^O^OIfflOta 

[005 l]f It, fa^e^3 5©fi%T^D^ 
^^-^(1-^3 40f r -*Wjft©B©fill[«©rti#tt 
ffiS*J:0'hStr»i#tt. ^p » ^fi#3 5^-^11 
50 #3 4«Ctk^rfil[ffl^atiTC^<!:*iJBT3n, {itBiin 
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<omt)m^ (05 (h> ) icKLx. fuvzfmo— 

[0052]-*. ZVLvtm^Z S<Du.%TtM&t 
Zim 3 4 ©5 s - £M=f£*©GtfB©irft#s[itBg 7t 

<I# (05 ( i ) ) fc*for. !?o-ji>m^<D-mWift 

[005 3] ^ o ? i'f^ 3 5 OS^T* 5 0 *i f - $ 
{f^f 3 4<D7- 2m®&<DmB&-&XUTctctt-fti-C 10 
t>Si#«. * a v i'fl^ 3 5ir- £{f -*f 3 4 (J{i*B 

mtKotuxmn (15 (h) . ( i ) ) icm>?tii>a 

[0054] S/c. &&*P* i7{g-^3 5<D\L%Tfr*) 

3 4 ©t 1 - £^*#??3E L&t,> i # «. [ifBiaft&O' 
(4tBjl*CDm^{f# (05 (h) , ( i ) ) (Cttbvrtl 

[0055] mm&R&maati<D&mttm* (05 20 
(h) . ( i ) ) at. — #©a*jw£tt{t3*i-c^*i 

P^U-^Wf-^tn^Sti-So Bang-Ban 

gs?(i+BJ:t$5iHis§3 iK*»w*±a©a*»m*. t»r 

[0056] fcLh©«fc 5 ftSftfPJiaccfie-o-C. Bang 
-Ban eS&H0tVmBS3 1 tiffiiltiOtfttHl 
# (05 (h) ) Rtf<fcffiil*©tttfJ«# (05 30 

( i ) ) **-£*l-ehtttfjSft*. ft. Bang-Ban 
gSfittitt«HI8©rt»»ft«:oi,»-cB. 05© (c) 
~ (g) {C^-rifcO-C*-?.,, 05 ( j ) «. ^ 
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